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w m m 

[oooi] ttR&mmm. Rtfyt^fsmt&mcommjjmzMu xmmc 

[0002] M*m&m?&T. C = O*£^C = N*£^(0IJ;Lii. -T^XC = N)^tK^yV 

[0003] #fF^:ifel 2002-3 56454^&$R 
#fP^Cg^2 : «NK2000-067833-fH**R 
#1^ ^3 : #19 ¥1 1-33407^^ 

^^fF^lrUJT^flfcvJ. Am. Chem. Soc. , 2002^, Hl24^ p3292 
W¥rWfXWl2:^ — K(C. Andrade), r^fs^Kni/. Wr— X( 
Tetrahedron Lett) J „ 2001#^ ^42#, p. 6473 

&&1??Xtt3:i?=. — Jft*7— *(J. Howarth), 4r — ^lx^fc°— (K. Gillespie), neu 
dp-^— /UX (Molecules) J. 2000¥, p. 993 
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[0004] Lri>L&#^ «M&aM<>fcRj£:, BP*>, 100%lCi£Wb^lte^ 100%{CfiV^ 

[ooo5] &mw%-b&. -jrzfik&votyt^m&tt-r^v— /^m^t^tthv^-— 

[0006] ^Wo^R^fflftlsjSEri, sffio-stzrik&yib. (R)Hfcxte(s) 

[ooo7] Butahy^-- /w*5£i 
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o 

[0008] Hfjffi^h^^— /^«5tHI 




C0009] *mm<Dyt¥?smk&m<Dmmj7mn, mm^^mmm^m^\ r 5 r 6 c= 
n-z(r\ R 6 «7Kmj^^-. mtfomm. T/u^i/zsis^/um. Ru^mm^m 

[ooio] mm^&n^w 

MM 
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HO 



XX 




R 



9 (IV) 



mitti, r 7 ^r 8 «i^i— e^c R 14 {i7K^i^^3?.{im^p^§n4oe^sx^)T* 

Mb6] 



-/^^S^^T^^/^^SO^^il^tV^im^L.R^fi^tt^l^CT- 

coon] H^Jfs^^?5^4^^^M3t^?£^iov^T, s^^ic-r^y-/^#^t// 
[ooi2] *»M©3t^H4^b^i*o«it^jsfett, itfjffi^s/&fflM£££fflv\ BLfcmm 




(V) 



WO 2005/084803 5 PCT/JP2005/004077 

coon] *%twtc£tuf s tiLstRxfi&ftmsmizmfa &m*>&&tt&&&mtim 
[0014] &T*ftm<D%w&mz<>^x&mi-Zo 

5 

[0015] <fc^^h— /MJKt&^trM;;*— 

mm&&Tfz7^;-;v±.<Dwt&m&mmW:'rz>z.b\z.x\ m* temmmmmizzt 
[ooi6] mmhv^r—^bvxn, mititti 
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coon] <t^^h— /vmm^^h^-^y 

mm^xxfy^y-^±(Dm^m^mm-r^t^x\ m* K-xmmmmizM 
ir^mmtmmm^mmx^ 0 

[0018] fulS^h^— /^LTfi, ^!lx.f^III 
Mfc3] 
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[0019] Mffihy^-— /^Xi^by^— Mz.tert^7?u^nfr^%W&&(±M\^tzlC 
%.XfR 3 )bl-XlZ. zRStjjK^ AD^y, 7^H v /<-7;Vto7/i^;vSe!|/T 

0»Jx.«3, 3-v^P^E-, 6, 6'-^n^~ x 3, 3'-^a^-6, 6'-v3-R- 3, 
3-^^/U- % 6, 3, 3', 6, 6'-^h73— K-l, l*-t*-2-^7h— /V 

[0020] <M^|SISi> 

±.m-*7ik&mtbV*— /KStte^h^— /virOM^fJ-SiS, (=#^fb-gHfc) 

/{Y})*—^xtt.^v7*—;\')<Dmx^/i—i/2f)m^<. l/i—i/i. 3^ 
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[0021] <^:<Dm<Df&ft> 

mik&Mz^&itzb. mmwms&f&tteZo ^mmit^mtLx^ ey 

m(®\x.&t°})i?^. 2,6-Lutidine, 2,4,6-Collidine^) (Mz.lt, ^cSVls. 

vjr—^xteirh?*— ^t^^it^m^u^x^h^mm^x.^x(Dv^K 

^rU^^y—is—y (Molecular Sieves) fcif V&f&'&Mi&tt^h&mto-fZbm 
^#14^fpJ_Li-^> 0 Mft. ^*^7—is—^b\^Xte3AiZfcte4AmTmXtbZ> a 
[0022] <SJ£SJT> 

&±n£?iz^xMm£ftttmm<DMmte. m* (Dyf^^jt^Mi^xhrnm^ 

[0023] <-^^^/tMSi^> 

^/7-h%^mmbT&^-ytm.BLfc&fc 

or. + >r-f^x^-r- »~ /3 - 7VM/*ZJWbS$5 
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coo24] (Rf&mm 

fcfcm'Mtl'Tte, R 5 R 6 C = N^Z(R 5 , R\ ZtefftmkmmX»h<0, R 5 *R*X3bZ>) 

mtrv^hwt^co^mz.^xmB J ^m.ir^b^x^ 0 mm\^, &mr^ 

izfeoxmM, ^j$-rz>z.btfxtz 0 
[oo25] (Jkmm) 

mmmtvx^ ^^m^-j : 7-h^mm\^m^z.t^x^ 0 ±.m\t^{R s R 

[0026] 

am 



mt£Hn. R 7 bR s tem-Xte<, R 9 te7kmW^£tctehV7^v^;um%$t-f)X 

mzthZ>^>'&frmzm\<^zb&x*%z>o r\ r^^^^i^-^tk^t-t^^ 




(IV) 
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[0027] ^m^-y^—v) 
am 

< /OSi(R 13 ) 3 

rf'- C = < R .2 (VI) 

[0028] ife-r^^rj^/r^^y^— h£ffli\ ^mft<Dyf^~*^m&$:m\^Z-b{z.& 




^-Jr^TJVbteZ> 0 £fc, ^W^-tKn^y^/l^T^/Ste, CAN (ffiit 

xzz> 0 
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[0029] (tK^^V) 

Cfb5] 




[0030] ±m^y^^h^>Rxjp^m^9— b^m^\ *ftm<Dtt—3t7mm& 

Mkii] 




[0031] <*M(Cj;5^3r^KOP ? |^S^> 
Wfcl2] 
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R 15 \ 




(VII) 



m^±.(Dmwmm^m^x\ ^xh^ ^) xm£ftz>ik&m$m?btiz> 0 
tit. jtmrntLxn. t&k lir^, 2mr*>, ^-/k i/Tisit&m. ^ 

[0032] ^(DftLcommttiimfcy 

x^^TMtRft^mm^imxh^o 

[0033] <fcfcjim> 

{±0. 05-1. Omol/U <fc9^L<«0. 1-0. 5mol/lg^T*fc5o 

[0034] ±m^mmm^±mjkmm^Mmmn^^^R}t^mm(Dmm^m^ ^ 
. ^^m9o%^±x0-T^/^h^m(±^(D^vi)^n^t^x^^ o 
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[0035] WT, #»W«r0£ii0!k Jt«E«fc*^V^fl:«iK:SiWi--6*s, *«Wtt**tP> 

NMR^-^M^H-NMR, 13 C-NMR) ft, JEOL-LA30Q, JEOL-LA400£fcte 
JEOL-LA500 ( 0 #«^ttS{©NMR BM) "CMSLfco JS^te, 

JASCO P-1010(B^^3fettM(D^^f+)T*aiJ^Lfc o IR*^h/Wi, JASCO 

ft/ir-610 c 0 &&miM(D7— v^mmRmw) xwmi,ti 0 
1. H*0»J1 

l 

[0036] <if^-7h— /HftjtSr^-tfhy^-— ;w©il> 

£f\ 7k^b"7 v hy^(275mmol)€:T-h7fcKn77^(THF) (120ml) K!B§iR£ 
^ -^Cl(CTHF(30ml)^«?b/c2— fy^nfcVK^/— /Klllmmol, HUOsE 
^Al)£0°CTi®TUfc o 30#&, r©M(C^PP^^f;Wx-T^(221mm 
ol)£7J0;t, ^fa*-e*P?fiLfc#, *?y-^b7k&mfxmx.Rfc&WlkVti 0 

>(17. 5g,I|X^87%.|l|l(7)fe-^A2)^#7 v c 0 
[0037] ±mk&VdA2&l 5. Og (83mmol) ^h^fvVo^Ui'vv^ (TMEDA) 1 
5ml(l00mmol) bfrgttTHF (200ml) igf£fc % -78°C-en-^/Py^[>A<Z)^ 
-y-^^(l00mmol/64ml)^MTLfc o 30#&, ^?r0 o C{C#^LTlB#r B m 
£N&, WtJ e -78 , C{C^=6PU ^f/^;^7^K(DMF) (15. 9m\)%<4>o<K)bm 

izm^tzo ^n^—^x^mu ^mn^m^xyk. ma-k^tbm^mfx 
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/l^fcK(l2. 9g. W74% ( 01O|E^-A3)^#fCo 

'H-NMR 5 (ppm) : 1.25 (d, 6H, J = 7.1 Hz), 3.40 (sept, 1H, J = 7.1 Hz), 3.60 
(s, 3H), 5.06 (s, 1H), 7.25 (dd, 1H, J = 7.6, 7.6 Hz), 7.55 (dd, J = 1.7, 7.6 Hz), 7.70 
(dd, 2H, J = 1.7, 7.6 Hz), 10.3 (s, 1H) 
[0038] (R)-2, 2'-fc^(^b^v-;*Mrv-)-[l, 1'] fc*-7-^l/>(37. 9mmok Hi 

<Df£-^A4)£:TMEDA(45. Immol) ir^t^-TVl- (450ml) ^ST"? 
n-^/l-y^^AC0^1h>^^(45. 4mmol/28. 9ml)^TU7c:^, 1. 5H# 
mmiWlstCo ^^^^-78°C{C^ip^, ±ffi£j&^A3(22. 9mmol)Ox-f 

/K50mi)^^Tbfc o KftMm%^<vtm&tLx*m^*M. mtr>^~ 
^TkojiRtd^it-c^u, mTkmm-i-bvv^x&mistco mmm^^tc^ 

-7— itX\ (R)-(2, 2'-^H^>7<Hr~>-[l, l']hr-*-:7?yW3-v |7W)-(3— <Vzf 
vTdjV-l-ty^ri/tV^sy^—jV)*?;— /U(12. 2g, JR^592%, 01<Z>fE^-A5) 

[0039] ±fB^^A5(21mmol)Ov ; ^ciD^^>'(35ml)^{C, 7K^T(-T^b7k^ 
t&fD^^/-/K35ml)^P^. 20#F B 1it#L7to r^^g^jg^TR^h!)^ 

mmm i ®&ffi-&x, 7k, ^^^(Dim^mitx^u m^m^-hv^^±x 

)O^T^W>( 100ml) MJ^Fvl^>^>(67. 2mmol)^0°CT^PK. N ^c 

V^T. =yyik*Vm-^-T^m$S. lmmol)£7j§TL7c 0 SJ&^f££-l&^ 

^ufc^, tkm*m^w^<nmv*mm*i)u±x^n\i^ mmm^m^ m 
otcTkft&mt^^xmttiu tmmmm&ffi^x. tk, m^^coim^m. 
ttxmftu mfcm&^vvv^txnmLtco &mM&M%m, mm*m.&.m^ 
. mm^yvti^^^b^y^-xmm-r^t^x'o. m^±^x^i(R)- 

3-(2-tKn^iy-3— <V7md>V^-y*y;V)-{\, l']t^7^l/>2, 2'-V > 3r—/l'~\ 
(6. 2g, ltX^68%, 2mm. mi<DtttA7)*mCo 
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'H-NMR 5 (ppm) : 1.20 (d, 3H, J = 6.8 Hz), 1.21 (d, 3H, J = 6.8 Hz), 3.25 
(sept, 1H, J = 6.8 Hz), 4.17 (d, 1H, J = 14.9 Hz), 4.23 (d, 1H, J = 14.9 Hz), 4.99 (s, 
1H), 5.63 (s, 1H), 6.51 (s, 1H), 6.90 (ddd, 1H, J = 1.5, 7.5, 7.5 Hz), 7.08-7.11 (m, 
3H), 7.22-7.39 (m, 6H), 7.82 (d, 1H, J = 7.9 Hz), 7.88 (d, 1H, J = 8.1 Hz), 7.93 (s, 
1H), 7.97 (d, 1H, J = 9.0 Hz) 

13 C NMR (CDC1 ) 5 (ppm): 22.5, 22.8, 27.1, 31.5, 108.9, 110.6, 111.5, 117.8, 

3 

120.6, 124.1, 124.2, 124.5, 124.9, 125.9, 127.1, 127.6, 128.0, 128.1, 128.5, 128.8, 
129.5, 129.9, 131.2, 131.7, 132.2, 133.2, 135.8, 149.8, 151.1, 152.8. 
[0040] [a] 30 :+63.6 (c 1.03, THF) 

D 

Mp :205-206°C. 

IR (KBr) :3505, 3425, 1592, 1463, 820, 751 cm"' 
[0041] <^#ZLfommz£ZT/Wj^~-<D^^>})/l/T-t#-- ;^<D^#$:mtt1}URfc> 

^fflLfCo *>y/^3i/9— Kv^D/^y— Act— x/Wte, XWiiS. KobayashDb, IV 
JJAoiy-— /nn— ^/w—jV • t^x^T, • Hrf • v^-fc isX^ 'O— tyzc^jv • yy 
— V-^TZf'^rU^-^V — V7^^7*— y— v/3VX("Silyl Enol Ethers" , in Science 
of Synthesis, Houben-Weyl Methods of Molecular Transformations) „ tfJTJVff — 
t'^zc/V?'? *y=cyy yjl>VY (George Thieme Verlag: Stuttgart) „ 2002^. 

p. 3i7immv>jjmiz£<o&j$,i,tc 0 ^ft^m^^m^m^-r^xmrn^m^ 
u •&mizfcCTnmL,x$imi,rc 0 Rst\-t-r^xr/v=f>nmn.rxmm^tc 0 
[0042] 2. mm<Dw%m 

JiSS^J^^lA6(72ixmol)^h/^>(0. 3ml)fc:fc8$¥U CO^^tCN-y^/W^ 
^/-/KNMI) (60/imol)Oh/Pai^(0, 6ml)mWi&^UXMz.. Jt^Lfco Z<D 
m&f&ifc£lOftffiiW&. Nb(OMe) (eOMmoO^h/V^i^^. 6ml)^^P^L, 

5 
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[0043] 3. *&RJS 



Mb4] 




HO 



9 (IV) 



R 



T'i^|lM^(0. 6mmoK fit, R 7 =Ph, R 8 = H, R 9 =H)cDi£^^lx^(0. 7 

Wb6] 



-C^^tX-^v-y/^/— ^/P(0. 72mmol, {B.U R 10 =R u =R 13 =Me, R 12 



K R10 R 1 1 




OSi(R ,3 / 3 



(VI) 



Wb9] 
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3£iv, vuz&rtz<Dkm— . itmz^^x^^>m^^x^^co^b^>mx 

[0044] ^$m<r>&Wfo>&. 

IR(KBr) :3401, 1709, 1611, 1514, 1453, 1391 cm" 1 . 

*H NMR (CDCO: 5 (ppm): 1.21 (s, 3H), 1.24 (s, 3H) 3.68 (s, 3H), 4.57 (s, 1H), 
6.36-6.76 (m, 4H), 7.21-7.28 (m, 5H). 

!3 C NMR (CDC1 ): 5 19.9, 24.2, 47.3, 52.1, 64.3, 113.2, 114.1, 117.6, 120.8, 

3 

127.3, 127.9, 128.3, 135.6, 138.9, 144.0, 178.0. 

HPLC(Daicel Chiraipak=AD, /PrOH = 9/1, flow rate =1.0 ml/min, t 

R 

=9.3 min (3R), t =16.0 min (3S). Anal. Calcd for C H NO : C, 72.22; H, 7.07; N, 

R 18 21 3 

4.68. found: C, 72.28; H, 7.20; N, 4.62. 

HRMS: Calcd for C H NO (M*) 299.1522, found 299.1497. 

18 21 3 

£.]&m<D (S)- fc<Dl&ttWM (Absolute configuration ) : Mfc1rZ>1femm^*T 

[0045] <Hife#ij2— 10> 

-bffi^IV, V\<D&i\&m {CfeV » R 7 -R 13 = 1 iZ^-f%(D \zM X.tz.h<D^m 

[0046] mi] 
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[oo48] t£*$, mmm2-ioxnhtitcRf^m(T^/^b>mmm(Dmm^i^Tiz^ 

To 

[0049] <MMffl2> 

(Sy^/V 3-(4-^nn7x^)-2,2 , -^f;l' -(2-fcKa=^>:73— /P)T5;/;/ufc 0 
IR (KBr) 3359, 1709, 1610, 1513, 1490, 1450, 738 cm"'. 

*H- NMR (CDCl ): 5 (ppm) 1.19 (s, 3H), 1.24 (s, 3H) 3.67 (s, 3H), 4.55 (s, 1H), 

3 

6.31-6.90 (m, 4H), 7.22 (s, 2H), 7.35 (s, 2H). 

,3 C- NMR (CDCl ): 5 (ppm) 20.2, 24.7, 47.3, 52.4, 64.0, 113.3, 114.3, 117.9, 

3 

121.1, 128.2, 128.3, 129.7, 133.2, 135.4, 137.7, 144.0, 177.5. 

HPLC:8y^&f$»*HJ&0!ll£:l^--\ t =8.3 min (3R), t =16.7 min (3S). Anal. 

R R 

Calcd for C H NO CI: C, 64.77; H, 6.04; N, 4.20. found: C, 64.47; H, 6.18; N, 

18 20 3 

4.01. 

HRMS: Calcd for C H NO CI (fvO 333.1133, found 333.1109. 

18 20 3 

[0050] <Hi£#j3> 

fsf-iV 2,2'-v^^v^ -3-(2'-tKnar^^^^/PT^/)-3-(4'-^h^r^^^/^)^n 
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IR(neat): 3420, 2979, 1715, 1612, 1510, 1252 cm"'. 

'H- NMR (CDCO: 5 (ppm) 1.20 (s, 3H), 1.22 (s, 3H), 3.68 (s, 3H), 3.76 (s, 
3H), 4.50 (s, 1H), 6.39 (d, 1H, J = 7.9 Hz), 6.35 (dd, 1H, j = 7.6, 7.6 Hz), 6.62 (dd, 
1H, j = 7.6, 7.6 Hz), 6.68 (d, 1H, J = 7.9 Hz), 6.81 (d, 1H, j = 8.5 Hz), 7.19 (d, 
1H, J = 8.5 Hz). 

13 C- NMR (CDCO: 5 (ppm) 20.1, 24.4, 47.5, 52.2, 55.2, 64.2, 113.4, 114.3, 
115.3, 117.2, 118.1, 119.7, 121.1, 129.4, 131.0, 135.6, 144.4, 158.8, 177.8. 

HPLc-.m^mm^mmmitm-.t =ii.imi n (3R),t = 28.0 min (3sx 

R R 

HRMS: Calcd for C H NO (M*) 329.1627, found 329.1638. 

19 23 4 

[oo5i] <mm@\4> 

(S)-^/U 2,2'-^^ -3-(2-fcKn=5ri/^-,i.) 7^/ 3-(l'-^^^/P)- ^at° 
h 

*H- NMR (CDCO: 5 (ppm) 1.18 (s, 3H), 1.25 (s, 3H) 3.66 (s, 3H), 5.62 (s, 
3H), 6.28-6.62 (m, 4H), 7.22-8.00 (m, 7H). 

i3 C- NMR (CDCO: 6 (ppm) 19.9, 25.1, 48.4, 52.4, 57.8, 113.4, 114.2, 117.9, 
121.2, 122.1, 123.2, 125.2, 125.3, 125.4, 126.1, 128.1, 129.1, 133.6, 135.3, 144.1, 
177.9. 

HPLC: UyMZ.^;V^;V (chiralcel) AD^fflV ^^(Dm^.^W^mmmit 
(pi— , t =14.6 min (3s), t =10.6 min (3R.). Anal. Calcd for C H NO : C, 75 62- H 

R 22 23 3 * * ' 

6.63; N, 4.01. found: C, 75.48; H, 6.49; N, 3.94. 

HRMS: Calcd for C H NO CI (M*) 349.1678, found 349.1668. 

18 20 3 

[0052] <Hi£#ij5> 

^^2,2'-v^^ -2<2'-\iVu*^^=.;\s)T*;-Z-W--t'-7*f-,V) 
-h 

IR (KBr) 3418, 1710, 1610, 1510, 1270, 736 cm"'. 

'H- NMR (CDCO: 8 (ppm) 1.26 (s, 3H), 1.29 (s, 3H), 3.70 (s, 3H), 4.71 (s, 
1H), 6.40-6.70 (m, 4H) 7.41-7.46 (m, 3H), 7.75-7.81 (m, 4H). 
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l3 C- NMR (CDC1 ): 5 (ppm) 20.2, 24.5, 47.6, 52.3, 64.8, 114.0, 114.3, 118.0, 

3 

121.1, 125.8, 126.2, 127.5, 127.6, 127.6, 127.9, 132.9, 133.0, 135.5, 136.7, 144.3, 
177.7. 

HPLC:7v—&m.8ml/mmbVtclXft<Dmfe&ftnm&Mlbm--.t = 12.2 

R 

min (3R), t = 26.0 min (3S). 

R 

HRMS: Calcd for C H NO (M*) 349.1678, found 349.1671. 

22 23 3 

[0053] <mmme> 

(R)- p^/V Z-(2-Hh^^-iyy^=.M -2,2'-v ; ^A'-3-(3'-^~A') 7ti 

IR (neat) 3413, 2978, 1708, 1608, 1513, 1446, 1267, 1192, 1140, 741 cm"'. 
*H- NMR (CDC1 ): 8 (ppm) 1.25(s, 3H), 1.28(s, 3H), 3.69(s, 3H), 4.66(s, 1H), 

3 

6.46-6.71 (m, 4H), 6.98(d, 1H J = 5.6 Hz), 7.06(s, 1H), 7.21(s, 1H). 

I3 C- NMR (CDC1): 5 (ppm) 20.4, 24.1, 47.2, 52.2, 61.2, 114.5, 115.1, 118.9, 

3 

121.1, 122.9, 125.2, 127.3, 135.3, 140.7, 145.0, 177.7. 
HPLC-.mi^mmimMMltm— . t = 9.2 min (3S), t = 14.3 min (3R). 

R R 

[0054] <HiS#l7> 

(S)- 3-(2-tKn^fv- -5-V)'7JVjrv^)V'7^~)Vyr%;-2 1 2 , -V'* = 5-iiV 

IR (neat) 1707, 1612, 1531, 1442, 1336, 1277, 1115 cm'l. 
l H- NMR (CDC1 ): 8 (ppm) 1.22 (s, 3H), 1.26 (s, 3H), 3.70 (s, 3H), 4.54 (s, 

3 

1H), 6.58 (s, 1H), 6.75 (d, 2H, J = 7.6 Hz), 7.23-7.32 (m, 5H). 

13 C- NMR (CDC1): 5 (ppm) 20.2, 24.7, 47.3, 52.4, 64.5, 109.9, 113.6, 115.0, 

3 

123.2, 123.5, 127.8, 128.2, 135.7, 138.3, 137.0, 146.6, 177.9. 
HPLC:W\fe$kWfeMMmikm— , t = 5.4min (3R), t = 7.3 min (3S). 

R R 

Anal. Calcd for C H F NO : C, 62.12; H, 5.49; F, 15.11; N, 3.81; O, 13.07. 

19 20 3 3 

found: C, H, N, 
[0055] <MM&\8> 

(S)-S-^^/l^ 3-(2-tb°zi*ci/7^—/\')T^/-3-7x.=-;\sytis<^=7-Jrm 
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IR (KBr) 3396, 1647, 1608, 1520, 1449, 1362 cm" 1 . 

'H- NMR (CDCO: 8 (ppm) 1.67 (t, 3H, J = 7.3 Hz), 2.83 (q, 2H, J = 7.3 Hz), 
2.97 (dd, 1H, J = 5.4, 14.9 Hz), 3.07 (dd, 1H, J = 8.1, 14.9 Hz), 4.81 (dd, 1H, J = 
5.4, 8.1 Hz), 6.44-6.71 (m, 4H), 7.20-7.33 (m, 5H). 

13 C- NMR (CDCO: 5 (ppm) 14.4, 23.6, 51.4, 56.1, 114.4, 114.6, 118.8, 121.1. 
126.3, 127.4, 128.6, 134.9, 141.7, 144.7, 198.4. 

HPLC:#7^{£=*7/W^AS&fflV\ — ^W'PrOH = 19/l£LfcWfl*<£>Stf£ 
gtftfcMM&llbffl— % t =26.6 min (3S), t =38.2 min (3R). Anal. Calcd for C H 

R R 17 19 

N0 2 S: C, 67.74; H, 6.35; N, 4.65. found: C, 68.00; H, 6.54; N, 4.54. 
HRMS: Calcd for C H NO S (M + ) 301.1138, found 301.1102. 

17 19 2 

[0056] <mMM9> 

(S)-S-^5v^ 3-(4'-^nd^^^/p)-3-(2-fc:Kndri/^^^/^) 7^y-7x- /Uzfu 
IR (neat) 3412, 1665, 1516, 1447, 742 cm" 1 . 

'H- NMR (CDCO: 8 (ppm) 1.21 (t, 2H J = 7.4 Hz), 2.83 (q, 2H J = 7.4 Hz), 
2.96 (dd, 1H, J = 5.1, 14.9 Hz), 3.05 (dd, 1H, J = 8.3, 14.9 Hz), 4.78 (dd, 1H, J = 5 
.1, 8.3 Hz), 6.39-6.78 (m, 4H), 7.22-7.28 (m, 5H). 

13 C- NMR (CDCO: 5 (ppm) 14.5, 23.7, 51.2, 55.6, 114.5, 115.0, 119.3, 121.2, 
127.8, 128.9, 133.2, 134.6, 140.3, 144.7, 197.8. 

HPLC: $\fe$kftfemMWltffl— , t =19.5 min (3S), t =24.3 min (3R). Anal. 

R R 

Calcd for C H NO CIS: C, 60.80; H, 5.40; N, 4.17. found: C, 60.85; H, 5.60; N, 

17 18 2 

3.99. 

HRMS: Calcd for C H NO CIS (M*) 335.0747, found 335.9758. 

17 18 2 

[0057] <mmmio> 

IR(neat) 3414, 1674, 1608, 1513, 1448, 1349, 740 cm" 1 . 

'H- NMR (CDCO: 8 (ppm) 1.32 (t, 3H, J = 7.3 Hz), 2.90 (q, 2H, J = 7.3 Hz), 
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3.06 (dd, 1H, J = 5.4, 15.6 Hz), 3.19 (dd, 1H J = 8.3, 15.6 Hz), 4.81 (dd, 1H J = 
5.4, 8.3 Hz), 6.11 (d, 1H J = 3.2 Hz), 6.26 (dd, 1H J = 2.0, 3.2 Hz), 6.60-6.81 (m, 
4H), 7.35 (d, 1H J = 2.0 Hz). 

,3 C- NMR (CDC1): 5 (ppm) 14.5, 23.6, 48.0, 50.8, 106.8, 110.2, 115.0, 118.0, 

3 

120.7, 121.5, 133.8, 142.0, 147.1, 153.8, 198.2. 

HPLC-Mfegzfctem&Mlkm-. t =15.4 min (3S), t =8.9 min (3R). 

R R 

Anal. Calcd for C H NO S: C, 61.83; H, 5.88; N, 4.81. found: C, 61.86; H, 5.72; 

15 17 3 

N, 4.80. 

HRMS: Calcd for C H NO S (M*) 291.0932, found 291.0931. 

15 17 3 

[0058] 2. Hg*$|2 

T/i^V#|a^CT. EgMga<4Mt"7-^h—/^*it(3fe^^^^-—/W (0.044 
mmol) (Dh/V^V (0.40 raL) SBfcKiafrU ^^Vh^rv'K (0.040 mmol) (DYtV^y 

(o.6o mu »^arsAt, ^(D'mo°c\z.xzm£\mw\^tdik. mmzmvx* 

[0059] (MIEteMtfi"^— /WD-g-/&) 

(R)-3,3'-bis(2-Hydroxy-3-isopropylbenzylHl , 1 ']binaphthalene-2,2'-diol (8a) : 
(R)-2,2'-Bis(methoxy-methyloxy)-l,l'-binaphthalene (5.33 g, 14.23 mmol) (DTHF 
mWi (90 mL) £-78 T;{^:fePU sec-y'^-/VV^J^^^mm (0.99 M, 28.4 
mL, 28.1 mmol) ^TL30^«^Lfc^^0 °C{C#mU £e>t£lB#ra^t#U&^ 
-78 < CfC?^Sli"'5o d^{Cl3-isopropyl-2-methoxymethoxybenzaldehyde (11.85 g, 
56.9 mmol) <DTHFig$t (30 mL) «TU ^i^SLIWM^I-So t&fP^t: 

(R)-(2 , 2 ' -Dimethoxy-methoxy-[ 1 , 1 ']binaphthyl-3-yl)-(3-isopropyl-2-methoxymeth 
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oxyphenyOmethanol as ca. 1:1 diastereomer mixture &:#<5 (11.28 g) <> C©7;^- 
?V (11.28 g) &fflk* 1 ?-l'^m (120 mL) £L0 "CfcTflfcttU f&ft^bTK^^/ 
-/H&K (45 mL) ^7JPX.6 0 30^^bfc^}C^fpfiW7R^fflV^TS^^^^ 

-T5o 2fiaEtt«fj*-e~f (70 mu mmzit, o 'ctc^brt^ichu 

^jV-yyly (8.62 g, 74.1 mmol) ©ifrffc^Ui^ffc (35 mL) , H75/ft*-7i'^ 
rn^vnai— 7VV-#&*£(10.72 g, 75.5 mmol) <Dmt^^>^^. (35 mL) 3rJli#;^T 
L, 0 °C^T^JS#« 0 f&fPfiW7k£ff^T^J&£^ltU ^k^l^^T^aS 

(R)-3,3'-bis(2-Hydroxy-3-isopropylbenzyl) 

-Cl,r]binaphthalene-2,2'-diol (5.76 g, 9.89 mmol, 69 % yield in 3 steps)3r#fCo 
[0060] (R)-3,3'-bis(2-Hydroxy-3-isopropylbenzyl)-[l,r]binaphthalene-2,2'-diol (8a): [?] 
20 +38.9 (c 1.01, CHC1 ). Mp 115-117 ° C. IR (KBr) 3445, 2959, 1626, 1451, 

D 3 

1208, 1088, 753 cm" 1 . 'H NMR (CDC1 ): ? 1.22 (d,12H, J = 8.0 Hz), 3.25 (sept, 2H, 

3 

J = 6.8 Hz), 4.19 (d, 4H, J = 15.1 Hz), 5.67(s, 2H), 6.46 (s, 2H), 6.91 (dd, 2H, J = 
7.5, 7.5 Hz), 7.05 (d, 2H, J = 8.1 Hz), 7.23 (m, 6H), 7.35 (dd, 2H, J = 8.0 Hz), 7.82 
(d, 2H, J = 8.01 Hz), 7.93 (s, 2H). 13 C NMR (CDC1 ): ? 22.6, 22.7, 27.1, 31.5, 

3 

111.4, 120.7, 124.0, 124.6, 124.9, 125.8, 127.2, 128.1, 128.1, 128.9, 129.9, 131.3, 
132.0, 135.8, 149.9, 151.1. HPLC Daicel Chiralpak AD-H, hexane/PrOH = 19/1, 
flow rate = 1.0 mL/min: t = 13.1 min (S), t = 15.8 min (R). MS: Calcd for C H O 

R R 40 38 4 

(M + + Na + ) 605, found 605. 

Anal. Calcd for C H NO S: C, 61.83; H, 5.88; N, 4.81. found: C, 61.86; H, 5.72; 

15 17 3 

N, 4.80. 

[0061] 

mnfcfcm-^^f&m.tz.^*^—^— 4auoq mg ) &mwo, t^>^ 
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^OSOTI^L, (0.50 mL) Ti5fcV^A,fc 0 w*L&^T30#^#L, 

O^lZftMlstCo (0.40 mmol) <7>i&ffc^ 

^X0.50mL) mmt, T^(T~!)> )(0.48 mmol)<D^t:^^^X0.50mL) 

^b^^^^-etttt}b7c do mL x 3) 0 mmn^io^xm^mi-hv^^m^^x^ 

iiET^I^iL, mmZi/VXy^mmfv^h???^ (Hexane : 
AcOEt = 4:1) -C**BIU ^t5a-7^7;^-/P( (lR,2R)-2-(^-^T^/) 

(Daicel Chiralpak AD)£ffi V ^cHPLCfC^^Lfco 
[fcl3] 

Nb(OMe) 5 (10 mol%) nu 

^>Stt7h7t-A- (llmol%) r -''\> UH 



f"^ JNj + [[^'T^ MS4A (100 mg/0.4 mmol) |^^J 

toluene-CH 2 Cl 2 ~ H 



O'C, 18 h 




quant. 70 % ee 
(1j?.2/?)-2 -(phenyl amino)cyclohexanol 



[0062] tk&WXhZ a -T%JT^~-;V(D\\L^m^m^Xm. ^F^W (UTee 

tm-t) fc70%X$bofc 0 
[0063] 3. H^#ij3 

TVl^V^ffl^CT. UTCO\f-T^h— /Mltitla— lc (0.044 mmol) <7}M^>- 
(0.40 mL) l&^KDitfU VXT(D—-*7'T;V=i5rl/y (0.040 mmol) Oi&lb^l^V 

(o.6o mD mwLifzt'U ^7h—/mmic<Dm&nw^^mm)&m&T&Ai, 

Wbi4] 
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r 



[0064] 






la lb 

ir V^v'K) (0.40 mmol) (D^^^^>-(0.50mL) *«t^ % T5>-(T=y> )(0.48 
mmol)0^>fb^l/^(0.50mL) Jgtt&JRfcfiO*., 18P#P3jf #L-fc<> &*5, t'^-^h— 

^mi^tc^U^-^—y—y^ 4A(100 mg) £fflVNfc 0 

i^f^vtittiLfc do mL x 3) 0 mmn^^xm^m-rh^^m^^x^, 
mk, m&rmm&m^u mm^>v^^mm^^h^^^~ (Hexane : 

AcOEt = 4:1) -CfKfiKU ^tSa-T^T/^-^f (lR,2R)-2-(^~/VT?;/) 

^^a-^y-/i.)^#fco z<D*k&m<Dyt¥mm&. ft^m&fcftm*^ 

(Daicei Chiraipak AD)?rfflV^cHPLC(Cj;i9^r^LfCo 

Mbi5] 



Nb(OR) 5 (t0mol%) 
t't7KMSSWt la - 1c 
SASH 



a: 



(l£,2;R)-2-(phe:iylamino)cyclohexanol 



[0065] mhfrtz&$k$:i&2\Z.m1r 0 |g{-*5V ^t, Rfi-^T/l^i/KOTA'^VWgtr 
[0066] [«2] 
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69 43 
55 48 

quant 70 

[oo67] $t2^hmht^M\z^ \f-ryY—^m^.t\^xThy^r—^m^tz.m^\^^ 
[0068] [mi^-r^h—^mm^t^bv^— /^muir^tub^ft^-rmxh^o 



la(22rool%) -CHCCH^j none CH 2 C1 2 

lb (11 mo. %) -CH(CH 3)2 gi^gli^ 

1c (1 1 moi %) -Me MS 4A CH 2 Cl 2 -tolueiie 
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[1] 

[2] 



[3] 



[4] 



NbX 

5 




(I) 



Wb2] 

oh *o 




OH 



(ID 



«^^m4^T<^T/U^S^L<«T^^v'S^L,R 2 tt7K^T-*7c{^ 
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Mb3] 




(HI) 



Wb5] 



Wb4] 
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